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(54) Retractable inking/coating apparatus having ferns movement between printing units 



(57) A retractable in-line inking/coating apparatus 
(10) selectively applies either spot or overall inkAxjating 
material to a blanket (B) or flexcgraphk: plate (P) on a 

blanket cylinder (34), or spot or overall ink/coating to a 
flexographic printing plate (P) on a plate cylinder (32) In 
a rotary offset printing press (12). The inking/coating ap- 
paratus is pivotally mounted on a printing unit (22. 24, 



26. 28) or dedkated coating unit, and is extendable into 
and retractable out of an operative inking/coating posi- 
tk)n by a carriage assembly (58) whk:h is pivotally cou- 
pled to the printing unit Because of the pivotal support 
provided by a cantilevered support amn (88, 90). the ink- 
ing/coating apparatus is extended and retracted through 
a Ferris wheel arc between adjacent printing units. 
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Description 

[0001 1 This invention relates to sheet-fed or web-fed, 
rotary offset or flexographic printing presses, and more 
particularly, to a new and improved Inking/coating appa- 
ratus for the in-line application of printing inks or protec- 
tive or decorative coatings to sheet or web substrates. 
[0002] Conventional sheet-fed. rotary offset printing 
presses typically include one or more printing units 
through which individual sheets are fed and printed with 
wet ink. Since the inks used with rotary offset printing 
presses typically remain wet and tacky for some time 
after printing, special precautions must be taken to in- 
sure that the freshly printed sheets are not marked or 
smeared as the sheets are transferred from one printing 
unit to another, and while being conveyed to the sheet 
delivery stacker. The printed surface of the freshly print- 
ed sheet dries relatively slowly and can be smeared dur- 
ing subsequent transfer between printing units. In order 
to reduce smearing and offsetting, spray powder is ap- 
plied on the printed sheet. 

[0003] In some printing applications, offset and 
smearing are prevented by applying a protective and/or 
decorative coating over all or a portion of the freshly 
printed sheets. N^rious an^ngements have been pro- 
posed for applying the protective or decorative coaling 
as an in-line operation by using the last printing unit of 
the press as the coating application unit. However, when 
such in-line coating is performed, the last printing unit 
cannot be used to apply ink to the sheets, and can only 
be used for the coaling operation. Thus, while coating 
with these types of in-line coating apparatus, the press 
loses the capability of printing its full range of cotors 
since the last printing unit is converted to a coating unit. 
[0004] It will be appreciated that the time required to 
reconfigure a press for coating or non-coating is non- 
productive and costly. Accordingly, there is a need for 
an in-line coating apparatus that minimizes the time to 
clean-up from one printing run and set-up and run the 
next job. Where consecutive jobs require the same type 
of coating, particularly blanket coating, it may not be 
necessary to clean -up the coater between jobs. Howev- 
er, the coating material cannot be allowed to dry on the 
rollers. Therefore, especially when switching from blan- 
ket to spot coating or vice versa, or if there is a delay 
between jobs, it is necessary to wash-up the coater after 
each job is completed. 

[0005] In addition, coater wash-up is necessary when 
switching between different coating compositions, such 
as aqueous and ultra violet (UV) curable coatings. Such 
coating materials are not Interchangeable, and conse- 
quently, the coater must be washed between applica- 
tions ot different coating media. 
[0006] In one aspect of the invention the re is provided 
a retractable, in-line inking/coating apparatus which is 
mounted on a printing unit for pivotal, Ferris wheel 
movement between an operative inking/coating position 
and a retracted, overhead idle position. The Inking/coat- 



ing apparatus includes an applicator head which, Is po- 
sttioned in alignment with either the plate cylinder or the 
blanket cylinder by a carriage assembly whk:h includes 
a cantilevered support arm. The support arm is pivotally 

s coupled between the inWng/coatlng head and the print- 
ing unit tower. This cantilevered, pivotal mounting ar- 
rangement allows the inking/coating unit to be used be- 
tween two printing units, as well as on the last printing 
unit of the press. 

10 [0007] In the preferred embodiment, the applicator 
head includes vertically spaced pairs of cradle members 
with one cradle pair being adapted for supporting a met- 
al or ceramic coating roller in alignment with a blanket 
cylinder, and the other cradle pair supporting a resilient 

IS anilox coating roller in alignment with the plate cylinder, 
respectively, when the carriage assembly is in the oper- 
ative position. Because of the cantilevered, pivotal sup- 
port provkled by the support arm. the applicator head 
can be lifted and lowered through an arc, similar to Fenis 

20 wheel movement, in the limited space between adjacent 
printing units. When fully retracted, the applicator head 
and carriage assembly are lifted to an elevated, retract- 
ed overhead position, preferably an overhead position 
overlying the printing unit tower, thus providing complete 

2S access to the interstatlon space and the printing unit cyl- 
inders without causing the printing unit to lose its printing 
capability. The inking/coating applicator roller ol the ap- 
plicator head can be Inspected, cleaned or replaced and 
the doctor blade assembly can be washed-up automat- 

30 ically while the inking/coating apparatus is in the retract- 
ed positkxi. 

[0008] When the inking/coating apparatus is used in 
combinaton with a flexographic printing plate and aque- 
ous ink or aqueous coatiirig, it is preferred to arrange 

3S that the water component of the aqueous ink or coating 
on the freshly printed sheet Is evaporated by a high ve- 
kjcity, hot air interstatkxi dryer and a high volume heat 
and nx)isture extractor assembly so that the freshly 
printed ink or coating is completely dry before the sheet 

40 is printed on the next printing unit. This quick drying flex- 
ographic printing/coating arrangement permits a base 
coat of ink, for example opaque white or metallte ink 
(goW, silver or other metallics) to be applied in the first 
printing unit, and then overprinted by a lithographic proc- 

45 ess on the next printing unit. 

[0009] Exemplary embodiments of the present Inven- 
tk)n are illustrated in the drawing figures v^erein: 

FIGURE 1 is a schematic side eievational view of a 
so sheet-fed, rotary offset printing press having inking/ 
coating apparatus embodying the present inven- 
tion; 

RGURE 2 Is a perspective view of the printing press 
of FIGURE 1 in which a dual head inking/coating 
ss apparatus is in the operative coating position and a 
shgle head coater is in a retracted, overhead posi- 
tion; 

FIGURE 3 Is an enlarged simplified perspective 
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view showing one side of the single head inking/ 
coating apparatus of FIGURE 1 in the operative po- 
sition; 

FIGURE 4 Is a simplifigd side elevational view 
showing the dual head inking/coating apparatus in 
the operative coating position for spot or overall 
coating from the blanket position; 
FIGURE 5 is a simplified side elevational view 
showing the single head inking/coating apparatus 
in the operative coating position for spot or overall 
coating from the plate position; and, 
FIGURE 6 is a simplified side elevational view of 
the dual head inking^coating apparatus of FIGURE 
4. partially broken away, 'jvhich illustrates the hy- 
draulic drive assembly and doctor blade assembly. 

[001 OJ As used herein, the term 'processed' refers to 
various printing methods which may be applied to either 
side of a substrate, Including the application of UVAcur- 
able and aqueous inks and/or coatings. The term 'sub- 
strate' refers to sheet or web material. Also, as used 
herein, the temn "waterless printing plate" refers to a 
printing plate having non-image surface areas which are 
hydrophobic and also having image su rface areas which 
are hydrophilic, wherein the non-image surface areas 
are characterized by a surface tension value which is 
less than the surface tension of aqueous ink. and the 
image surface areas are characterized by a surface ten- 
sion value which is greater than the surface tenskxi of 
aqueous ink. "Flexographic" refers to flexible printing 
plates having a relief surface which is wettable by aque- 
ous ink or aqueous coating material. 
[0011] As shown in the exemplary drawings, the 
present Invention is embodied in a new and improved 
in-line inking/coating apparatus 1 0, for applying inks or 
protective and/or decorative coatings to sheets or webs 
printed in a sheet-fed or web-fed, rotary offset or flexo- 
graphic printing press, herein generally designated 12. 
In this instance, as shown in FIGURE 1 . the inking/coat- 
ing apparatus 1 0 is installed in a four cotor printing press 
12, such as that manufactured by Heidelberger Druck- 
nraschinen AG of the Federal Republic of Germany un- 
der its designation HekJelberg Speedmaster 102V. The 
press 1 2 includes a press frame 1 4 coupled at one end. 
herein the right end, to a sheet feeder 16 from which 
sheets, herein designated S, are individually and serially 
fed into the press, and at the opposite end, with a sheet 
delivery stacker 20 in which the freshly printed sheets 
are collected and stacked. Interposed between the 
sheet feeder 16 and the sheet delivery stacker 20 are 
four substantially identical rotary oflset printing units 22, 
24, 26 and 28 which can print different color inks onto 
the sheets as they are transferred through the press 12. 
The printing units are housed within printing towers T1 . 
T2, T3 and T4 fonned by side frame members 14, 1 5. 
[0012] As illustrated, the printing units 22, 24. 26 and 
28 are substantially identical and of conventional de- 
sign. The first printing unit 22 includes an in-feed trans- 



fer cylinder 30, a plate cylinder 32. a blanker cylinder 34 
and an impression cylinder 36, all supported for rotation 
in parallel alignment between the press side frames 1 4, 
15. Each of the first three printing units 22, 24 and 26 
5 have an Interunit transfer cylinder 38 disposed to trans- 
fer the freshly printed sheets from the adjacent impres- 
sion cylinder to the next printing unit via an interstation 
transfer cylinder 40. The last printing unit 28 is shown 
equipped with a delivery cylinder 42 which guides each 
freshly printed sheet 1 8 as it is transferred from the last 
impression cylinder 36 to a delivery conveyor system, 
generally designated 44, to the sheet delivery stacker 
20. 

[001 3] The delivery conveyor system 44 as shown in 

IS FIGURE 2 Is of conventional design and includes a pair 
of continuous delivery gripper chains 46. only one of 
which is shown carrying at regular spaced locations 
along the chains, laterally disposed gripper bars having 
gripper fingers for gripping the leading edge of a freshly 

20 pr^ed sheet 1 8 after It leaves the nip between the de- 
livery cylinder 42 and impression cylinder 36 of the last 
printing unit 28. As the leading edge is gripped by the 
grippers, the delivery chains 48 pull the freshly printed 
sheet away from the impression cylinder 36 and deOver 

25 the freshly printed sheet to the sheet delivery stacker 20. 
[001 41 Prior to reaching the delivery sheet stacker, the 
freshly printed and/or coated sheets S pass under a de- 
livery dryer 48 which includes a combination of infra-red 
thermal radiation, high velocity hot air flow and heat and 

30 nroisture extraction for drying the ink and/or the protec- 
tive/decorative coating on the freshly printed sheets. 
[0015] In the exemplary embodiment shown in FIG- 
URE 1. the first printing unit 22 is equipped with a flex- 
ographic printing plate, and does not require an inking 

35 roller train or a dampening system, if an ink roller train 
Is mounted on the first printing unit, the form rollers are 
retracted and k)cked off when the printing unit goes on 
ffnpression. Flexographic aqueous ink is supplied by the 
inking/coating unit 110. The remaining printing units 24, 

40 26 and 28 are equipped for lithographic printing and in- 
clude an inking apparatus 50 having an Inking roller train 
52 arranged to transfer ink from an in k fountain 54 to the 
plate cylinder 32. This is accomplished with the aid of a 
fountain roller 56 and a ductor roller. The fountain roller 

45 56 projects into the ink fountain 54. whereupon its sur- 
face is wetted with printing ink Q. The printing ink Q is 
transferred intermittently to the inking roller train 52 by 
the ductor roller. Ihe inking roller train 52 supplies print- 
ing inkQtothe image ares of a printing plate P mounted 

50 on the plate cylinder 32. 

[001 61 The printing ink Q is transferred from the print- 
ing plate P to an ink receptive blanket B which is mount- 
ed on the blanket cylinder 34. The Inked Image carried 
on the blanket B is transferred to a sheet S as the sheet 

55 is transferred through the nip between the impression 
cylinder 36 and the blanket B. 
[0017] The inking roller arrangement 52 illustrated in 
FIGURE 1 1s exemplary for use In combination with lith- 
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ographic ink printing plates.. It will be understood that 
dampening rollers (not illustrated) will be in direct en- 
gagement with the lithographic plate P, but are not used 
in combination with the fiexographic plate of printing unit 
22. 

[0018] Referring now to FIGURE 4; RGURE 5 and 
FIGURE 6, the in-line inking/coating apparatus 10 in- 
cludes a carriage assembly 58 which supports an appli- 
cator head 60. The applicator head 60 includes a hy- 
draulic motor 52. a lower gear train 64. an upper gear 
train 65, an applicator roller 65 and a doctor blade as- 
sembly 68. The external peripheral surface of the appli- 
cator roller 66 Is Inserted into wetting contact with liquid 
coating material or ink contained in a reservoir 70. The 
reservoir 70 is continuously supplied with Ink or coating 
which is circulated through the resen^oir 70 from an otf- 
press source by a pump (not illustrated). The hydraulic 
motor 62 drives the applicator roller 66 synchronously 
with the plate cylinder 32 and the blanket cylinder 34 in 
response to an RPM control signal from the press drive 
(not illustrated) and a feedback signal developed by a 
tachometer 72. While a hydraulic drive motor is pre- 
ferred, an electric drive motor can be used. 
[001 9] The applicator roller 66 is preferably a fluid me- 
tering anilox roller which transfers measured amounts 
of printing ink or coating material onto the printing plate 
or blanket The surface of an anilox roller is engraved 
with an array of closely spaced, shallow depressions re- 
ferred as "cells". Ink or coating n^terial from the reser- 
voir 70 flows Into the cells as the anilox roller tums 
through the resenAslr. The transfer surface of the anilox 
roller is scraped with a doctor blade 73 to remove excess 
ink or coating. The Ink or coating remaining on the anilox 
roller is the measured amounts contained within the 
cells. 

[0020] The applicator roller 66 is cylindrical and may 
be constructed in various diameters and lengths, con- 
taining cells of various sizes and shapes. The volumetric 
capacity of an anibx roller is established during manu- 
facturing and is dependent upon the selection of cell 
size, shape and number of cells per unit area Depend- 
ing upon the Intended application, the cell pattem may 
be fine (many smail cells per unit area) or coarse (fewer 
larger cells per unit area). 

[0021] By applying the ink or coating material through 
the inking/coating applicator head 60, more ink or coat- 
ing material can be delivered to the sheet S as com- 
pared with the inking roller train of a lithographic priming 
unrt. Moreover, color intensity Is stronger and more bril- 
liant because the fiexographic ink is applied at a much 
larger film thickness than can be applied by the litho- 
graphic process and is not diluted by dampening solu- 
tion. 

[0022] The inking/coating applicator head 60 Includes 
side frame members 74, 76 that support the applicator 
roller 66, gear train 64, gear train 65, doctor blade as- 
sembly 68 and the drive nrrator 52. The applicator roller 
66 is supported at opposite ends on a lower cradle 



formed by a pair of end plates 78. ,80 which hold the 
applicator roller 66 in parallel alignment with the blanket 
cylinder 34 (FIGURE 5). The side frames 74, 76 are also 
provided with an upper cradle fomied by a pair of side 

s plates 82, 84 which are vertically spaced with respect to 
the lower side plates 78. 80. Each cradle has a pair of 
sockets 79, 81 and 83, 85, respectively, for holding the 
applicator roller 66 for spot coating or inking engage- 
ment against the.plate P of the plate cylinder 32 (FIG- 

10 URE 4) or the blanket B of the blanket cylinder 34. 
[0023] Preferably, the applkator roller 66 for the upper 
cradle (plate) position is an anilox roller having a resil- 
ient transfer surf ace. In the dual cradle an-angement, the 
press operator can quickly change over from blanket 

IS inking/coating and plate inking/coating with minimum 
press down time, since it Is only necessary to remove 
and reposition or replace the applicator roller 66, and 
. wash-up the doctor blade assembly if changing from ink 
to coating or vice versa. The capability to selectively op- 

20 erate in either the fiexographic mode or the lithographic 
nrKxje and to print or coat from either the plate or blanket 
position is refen-ed to herein as the "UTHOFLEX" proc- 
ess. 

[0024] Refening again to FIGURE 2 and FIGURE 3. 

2S the applicator head 60 is supported by the carriage as- 
sembly 58 in a cantilevered, pivotal arrangement which 
aOows the dual cradle inking/coating apparatus 10 and 
a single cradle inking/coating apparatus 110 to be used 
between any two adjacent printing units, as well as used 

30 on the first and last printing units of the press. This is 
made possible by a pair of cantilevered support anms 
88, 90 that are pivotaily coupled to the side plates 74, 
76, respectively, on a pivot shaft 77. Each support ami 
has a hub portion 88A. 90A. respectively, and an eton- 

35 gated shank portion 88B, 908. respectively. 

[0025] The cantilevered support arms are pivotaily 
mounted on the printing tower by pivot blocks 92, 94, 
respectively. The hub portions BSA, 90A are joumalled 
for rotation on pivot shafts 96, 98, respectively. The pivot 

40 blocks 92. 94 are securely fastened to the tower 140, 
so that the carriage assembly 86 Is pivotaily suspended 
from the pivot shafts 96, 98 in a cantilevered Ferris sup- 
port arrangement. The shank portions 888. 90B are piv- 
otaily coupled to the pivot shaft 77. so that the carriage 

45 assembly 58 and the applicator head 60 are capable of 
Independent rotatbn with respect to each other and with 
respect to the pivot shaft 77. By this arrangement, the 
applteator head 60 is pivotaily suspended from the pivot 
shaft 77, and remains in an upright orientatton as the 

so support arms rotate from the operative position to the 
fully retracted position, and vice versa. 
[0026] Thus, the cradles 78, 80 and 82, 84 position 
the applicator roller 66 In vertical and horizontal align- 
ment with the plate cylinder or blanket cylinder when the 

55 applicator head Is extended to the operative position, for 
example as shown in FIGURE 4 and FIGURE 5. More- 
over, because of the transverse relationship between 
the hub portion and shank portion of the support arms. 
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the applicator head 60 and carriage assembly 58 are 
capable of rotating through a Ferris arc without touching 
the adjacent printing lower. This makes it possible to in- 
stall the inking/coating apparatus 10 on any intermedi- 
ate priming unit tower (T2, T3). and as well as on the 
first printing unit tower T1 and the last printing unit tower 
T4. Additionally, when the inking/coating unit 10 is in the 
operative position, the lateral projection of the applicator 
head 60 into the interstatlon space between printing 
units is minimized. This assures virtually unrestricted 
operator access to the interstatlon space between ad- 
jacent printing units when the applicator head is en- 
gaged in the operative position, and completely unre- 
stricted access when the carriage assembly 58 is re- 
tracted. 

[0027] Rotation of the carriage assembly 58 is coun- 
terclockwise from the retracted, idle position (shown in 
phantom in FIGURE 1) to the operative position (FIG- 
URE 4 and FIGURE 5). The carriage assembly 58 can 
be adapted for clockwise rotation from the retracted po- 
sition to the operative position for engagement of the 
applicator roller to either the plate or the blanket on the 
dampener side of the tower, assuming that access to 
the plate and blanket Is not restricted by dampener roll- 
ers or the like. 

[0028] Rotational movement of the support arms 88, 
90 is assisted by counterweights 1 00, 102 which are se- 
cured to the support arms, respectively, for concun^nt 
rotation with respect to the pivot blocks 92, 94. With the 
passive assistance of the countenweights, the press op- 
erator can easily move the inking/coating assembly 10 
from the engaged operative position as shown in FIG- 
URE 4 to the fully retracted, idle positkan as shown in 
phantom in FIGURE 1. Preferably, rotation of the car- 
riage assembly 58 is assisted by a torston spring, elec- 
tric motor or hydraulic motor. 

[0029] The inking/coating apparatus 10 is releasably 
locked into the operative position as shown in FIGURE 
4 by reieasable latch couplings 1 03, 1 05 that secure the 
support arms 88, 90 to the press side frames 14, 15, 
respectively, of the printing unit tower T4 In the operative 
position. Coating engagement of the applicator roller 66 
against the blanket cylinder 34 is produced by power 
actuators, preferably pneumatic cylinders 104, 106 
which have extendable/retractable power transfer arms 
104A, 106 A respectively. The pneumatic cylinder 104 
ie pivotally coupled to the support arm 88 by a pivot link- 
age 108. and the second pneumatic cylinder 106 is piv- 
otally coupled to the support arm 90 by a pivot linkage 
1 09. In response to actuation of the pneumatic cylinders 
104. 106, the power transfer arms are retracted. As the 
transfer arms retract, the inking/coating head 60 is ro- 
tated counterclockwise on the pivot shaft 77, thus mov- 
ing the applicator roller 66 into coating engagement with 
the blanket cylinder 34. 

[0030] The pivot linkage 108 includes a bell crank 111 
which is mounted for pivotal movement on a pin 113. 
The pin 113 is supported by a clevis plate 115 which is 



attached to the support arm 88. One end of the bell crank 
is pivotally coupled to the actuator amn 104A. and a cam 
roller 117 is mounted for rotation on its opposite end. 
[0031] The cam roller 1 1 7 is engagable against an ad- 

5 justable stop 119 which is rigidly secured to the side 
plate 74. Counterclockwise shifting of the handle H 
moves a cam follower 121 into a latch pocket 123 of a 
receiver block 125 as the cam roller 117 is moved into 
engagement with the adjustable stop 119 in the inter- 

10 locked, operative position. Referring to FIGURE 4. FIG- 
URE 5 and FIGURE 6. the receiver block 1 25 is secured 
to the delivery side of the printing unit tower by machine 
screws. 

[0032] When the plate P goes on impression, power 
15 is applied to the pneumatic actuator 104 and the power 
transfer arm 104A retracts, thus causing the bell crank 
111 to rotate counterclockwise about the pin 113. The 
torque applied by the pneumatic actuator 104 is trans- 
mitted to the applicator head 60 through the cam roller 
20 117 and the adjustable stop 119. Counterclockwise 
movement of the applicator head 60 relative to the sup- 
port shaft 77 carries the applicator roller 66 into engage- 
ment with the plate R 

[0033] The adjustable stop 119 has a threaded bolt 
2S 119A Which is engagable with the cam roller 117. The 
striking point of engagement is preset so that the appli- 
cator roller 66 is property positioned for engagement 
with the plate P or blanket B in the operative position 
when the applicator head 60 Is Interlocked with the press 
30 frame 14 and the printing unit goes on impression. 
[0034] Refen-ing to FIGURE 5, an inking^coating ap- 
paratus 1 1 0 having a single head is illustrated. The con- 
struction of this alternative embodiment is identical in all 
respects with the dual head arrangement, with the ex- 
35 ception that only a single gear train and a single cradle 
for holding the applicator roller is provided. In both em- 
bodiments, the inking/coating head 60 remains upright 
as it swings through an arc, comparable to the move- 
ment of a Ferris wheel. Because of the upright orienta- 
40 tion of the inking/coating head 60 as it moves between 
the extended and retracted positions, the usual platform 
spacing between printing unit towers provides adequate 
clearance to permit extension and retraction of the car- 
riage assembly 58 without interference with operator ac- 
4S cess to the printing units. This is a significant advantage 
in that it permits the in-line inking/coating apparatus 10 
to operate effectively in the interstatlon space between 
any adjacent printing units, and without blocking or ob- 
structing access to the cylinders of the printing units 
so when the inking/coating apparatus is in the retracted po- 
sftion (as indicated in phantom in FIGURE 1). 
[003S] Moreover, when the in-line inking/coating ap- 
paratus Is in the fully retracted position, the applicator 
roller 66 is conveniently positioned on the dampener 
ss side of the printing unit for inspection, clean-up or re- 
placement. Addittonally. the doctor blade assembly is al- 
so conveniently positioned for inspection, removal, ad- 
justment or clean-up. Also, the doctor blade resen/oir 
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and coating circulation lines can be cleaned while the 
press is running as well as when the press has been 
stopped for change-over from one type of ink or coating 
material to another. 

[0036] When the inking/coating apparatus is used for 
applying an aqueous ink or an aqueous coating nnateri- 
al, the water component on the freshly printed sheet S 
is evaporated by a high velocity, hot air interstation dfyer 
and high volume heat and nnoisture extractor units 112 
and 114. as shown in FIGURE 1, FIGURE 4 and FIG- 
URE 5. The dryer/extractor units 112 and 114 are ori- 
ented to direct high velocity heated air onto the freshly 
printed/coated sheets as they are transferred by the in- 
terunit and the intermediate transfer cylinders 36, 40. By 
this arrangement, the freshly printed aqueous ink or 
coating material is completely dry before the sheet Is 
overprinted in the next printing unit. 
[0037] The high velocity, hot air dryer and high per- 
formance heat and moisture extractor units 112. 1 1 4 uti- 
lize high vekxity air jets which scrub and break-up the 
moist air level which clings to the surface of each freshly 
printed sheet. Within each dryer, high velocity air is heat- 
ed to a high temperature as it flows across a resistance 
heating element within an air delivery baffle tube. High 
velocity jets of hot air are discharged through multiple 
airflow apertures through an exposure zone Z (FIGURE 

4 and FIGURE 5) onto the freshly printed/coated sheet 

5 as it is transferred by the transfer cylinder 36 and in- 
termediate transfer cylinder 40, respectively Each dryer 
assembly includes a pair of air delivery dryer heads 
which are arranged in spaced, side-by-side relation as 
shown in FIGURE 4 and FIGURE 5. 

[0038] The high velocity, hot moisture-laden air dis- 
placed from each freshly printed sheet is extracted from 
the dryer exposure zone Z and completely exhausted 
from the printing unit by the high volume extractors. 
Each extractor head includes a manlfoU coupled to the 
dryer heads and draws the moisture, volatiles and high 
velocity hot air through a longitudinal gap between the 
dryer heads. According to this arrangement, each print- 
ed sheet is dried before it is run through the next printing 
unit. 

[0039] The water-based inks used in flexographfc 
printing dry at a relatively moderate drying temperature 
provided by the interstation high velocity hot air dryers/ 
extractors 112, 114. Consequently, print quality is sub- 
stantially improved since the aqueous ink is dried at 
each printing unit before it enters the next printing unit 
Moreover, back-trapping on the blanket of the next print- 
ing unit is completely eliminated. This interstation drying 
arrangement makes it possible to print aqueous inks 
such as metallic ink and opaque white inkat one printing 
unit, and then overprint at the next printing unit. 
[0040] This arrangement also permits the first printing 
unit to be used as a coater in which an aqueous coating 
is applied to low grade paper, for. example recycled pa- 
per, to trap and seal in lint, dust, spray powder and other 
debris and provide a smoother, durable surface that can 



be overprinted in the next printing unit. The first down 
coating seals the surface of the low grade, rough sub- 
strate and improves overprinted dot definition while pre- 
venting strike-through and show-through. A UV-curable 
5 protective and/or decorative coating can be applied over 
the first down overprinted (aqueous) coating in the last 
printing unit 

[0041] Preferably, the app(k:ator roller 66 is construct- 
ed of metal or ceramic when it is used for applying a 

10 coating noaterial to the blanket B on the cylinder 34. 
When the applicator roller 66 is applied to the plate, it is 
preferably constructed as an anilox roller having a resil- 
ient transfer surface for engaging a flexographic printing 
plate. Suitable resilient roller surface materials include 

IS Buna N synthetic rubber and EPDM (terpolymer elas- 
tomer). 

[0042] It will be appreciated that the inking/coating ap- 
paratus 10 is capable of applying a wide range of ink 
types, including fluorescent (Day GIo), pearlescent, me- 
20 tallies (gold, silver and other metallics), glitter, scratch 
and sniff (micro-encapsulated fragrance), scratch and 
reveal, luminous, pressure^ensitlve adhesives and the. 
like. 

[0043] The press operator can eliminate the dampen- 
25 er roller assembly altogether, and the inking/coating ap- 
paratus 1 0 can selectively apply aqueous inks and coat- 
ings to a flexographic or waterless printing plate and the 
blanket Moreover, overprirtting of the aqueous inks and 
coatings can be carried out in the next printing unit since 
30 the aqueoiis inks and coatings are completely dried by 
the high velocity, hot air interstation dryer and high vol- 
ume heat and moisture extractor assembly 
[0044] The aqueous inks and coatings as used In the 
present invention contain colored pigments and/or sol- 
as ubie dyes, binders that fix the pigments onto the surface 
of the printed sheet, and waxes, defoamers and thick- 
eners. Aqueous printing inks predominantly contain wa- 
ter as a solvent, cfiluent and/or vehicle. The thickeners 
which are prefen-ed include algonates. starch, cellulose 
40 and its derivatives, for example celluUsse esters or cel- 
lulose ethers and the like. Coloring agents including or- 
ganic as well as inorganic pigments may be derived from 
dyes which are insoluble in water. Also, the printing ink 
may contain water and can be predominantly glycol or 
45 the like, with the pigment being bound by an appropriate 
resin. When metallic inks are printed, the cells of the 
anilox roller must be appropriately sized to prevent the 
metal particles from gening stuck within the cells. The 
cell size is critical, and for metallic gold ink, the anilox 
so roller shouW have a screen line count in the range of 
175-300 lines per inch (69-118 lines per cm). 
[0045] The inking/coating apparatus 10 can also ap- 
ply UV-curable inks and coatings. If UV-curable inks and 
coatings are utilized, ultra-violet dryers/extractors are 
55 installed adjacent the high velocity hot air dryer/extrac- 
tor units 112. 114. respectively. 
[0046] It will be appreciated that the inking/coating ap- 
paratus 10 described herein makes rt possible to selec- 
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tively operate a printing unit in either the flexographlc 
printing mcxle or the lithographic printing mode, while 
also providing the capability to print or coat from either 
the plate or blanket position. The dual cradle support 
arrangement of the present invention makes it possible 
to quickly change over from inking/coating at the blanket 
cylinder position to inking/coating at the plate cylinder 
position with minimum press down-time, since it is only 
necessary to remove and reposition or replace the ap- 
plicator roller 66 while the printing/inking apparatus Is in 
the retracted position. 

[0047] Moreover, the press operator may elect to spot 
or overall coat with aqueous ink/coating from the plate 
during one job, and then spot and/or overall coat from 
the blanket during the next job. Since the doctor blade 
assembly can be flushed and washed-up quickly and 
the applicator roller can be replaced quickly, it is possi- 
ble to spot coat or overall coat from the plate position or 
the blanket position with aqueous inks or coatings dur- 
ing the first press run and then spot coat or overall coat 
with U V-curable inks or coatings from the plate position 
or from the blanket position during the next press njn. 
The inking/coating apparatus 1 0 is completely out of the 
way in the retracted position; consequently, the doctor 
blade resen/oir and supply lines can be flushed and 
washed-up by automatic wash-up equipment while the 
printing unit is printing another job. 
[0048] The positioning of the applicator head and roll- 
er assembly relative to the plate and blanket is repeat- 
able to a predetermined, preset impression positkjn. 
Consequently, no printing unit adjustment or alteralton 
is required, except for flushing the doctor blade assem- 
bly and cleaning or replacing the applicator roller to ac- 
commodate a different kind of ink or coating material. 
Although manual extension and retraction have been 
described in connection with the exemplary embodi- 
ment, extension to the operative position and retraction 
to a non-operative Idle position can be carried out auto- 
matically by hydraulic or electric motor sen^onnecha- 
nisms. 

[0049] The Ferris wheel support arrangement allows 
the inking/coating apparatus to operate effectively in the 
interstation space between any adjacent printing units, 
as well as on the first or last printing units of the press, 
without blocking or obstaicting the interstation space or 
restricting operator access to the cylinders of any of the 
printing units. 

[0050] Finally, because the Inking/coating apparatus 
of the present invention is mounted on a printing unit 
tower and is extendable to the operative position without 
requiring adjustment or alteration of the printing unit cyl- 
inders, it can be used for applying printing ink or coating 
material to the blanket cylinder of a rotary offset web 
press, or to the blanket of a dedicated coating unit. 



Claims 

1 , A method of combining lithography and flexograph- 
lc printing in a continuous in-line process, compris- 
5 ing the steps of: 

(a) providing a plurality of successive litho- 
graphic/flexographic printing stations for print- 
ing ink images or a coating onto a substrate; 
10 (b) printing a flexographlc ink image or coaling 

on said substrate at at least one of said flexo- 
graphic stations; 

(c) transferring said substrate to at least one 
subsequent printing station in said in-line proo- 
fs ess; and 

(d) printing coloured ink images or a coating on 
top of said flexographlc ink image or coaling at 
at least one of said subsequent lithogiaphic 
printing stations with an offset lithographic 

20 process. 

- 2. A method according to claim 1 . comprising the step 
of drying said flexographlc ink image or coating on 
saki substrate with an air dryer prior to printing said 
25 coksured ink images or coating thereon. 

3. A method according to claim 1 or claim 2, wherein 
sakJ substrate is a paper sheet. 

30 4. A method according to claim 1 or claim 2, wherein 
saki substrate is a web. 

5. A method according to any one of the preceding 
claims, wherein said flexographte inkinnage or coat- 
as tng comprises a metallic based coating or ink. 

6. A method according to any one of claims 1 to 4, 
wherein said flexographlc ink image or coating com- 
prises a white colour ink. 

40 

7. A method according to any one of claims 1 to 4. 
wherein said flexographlc ink image or coating com- 
prises a coloured ink or coating. 

45 8. Apparatus for performing a combined lithographic/ 
flexographw printing process, the apparatus com- 
prising: 



so 



55 



a plurality of successive printing stations for 
printing colour images on a substrate in a con- 
tinuous in-line process; 

one of said stations comprising a flexographlc 
printing station for printing a first cotour image 
using the flexographlc process; and 
at least one of the successive printing sations 
comprising an offset lithographic printing sta- 
tion for printing a second colour image over the 
first cotour image using the offset lithographic 
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process in said continuous in-line process. 

9. A method for rotary offset printing in a printing press 
of the type including first and second rotary offset 
printing units, and using aqueous or UV-curable 
printing ink or coating material in the operation ot at 
least the first printing unit, the method comprising 
the steps of: 

(a) spot and/or overall coating a flexographic 
plate or a blanl^et on the plate or blanket cylin- 
der with aqueous ink/aqueous coating material 
or UV-curable ink or UV-curable coating mate- 
rial; 

(b) transferring the inked or coated image from 
said blanket or fronn said plate via said blanket 
to a substrate as the substrate is transferred 
through the nip between an impression cylinder 
and the blanket; 

(c) drying the Ink or coating material on the 
freshly printed substrate before the substrate is 
subsequently processed; and 

(d) lithographically printing the dried substrate 
on the second rotary offset printing unit in the 
same printing pass. 

10. Inking/coating apparatus (10) for use in a printing 
press (12) of the type having a printing unit (22, 24, 
26, 28) on which a plate cylinder (32), a blanket cyl- 
inder (34) and an impressbn cylinder (36) are 
mounted for rotation, wherein the inking/coating ap- 
paratus is characterized by: 

an applicator head (60) for applying inkor coat- 
ing material to a plate (P) mounted on the piate 
cylinder or to a blan ket (B) mounted on the blan- 
ket cylinder, either separately or simultaneous- 
ly when the inking/coating apparatus is in an 
operative position relative to the plate and blan- 
ket cylinders; and, 

a carriage assembly (5S) for moving the appli- 
cator head to the operative position in which the 
applicator head is disposed laterally adjacent 
to the plate and blanket cylinders and for mov- 
ing the applicator head from the operative po- 
sition to a retracted position in which the appli- 
cator head is elevated with respect to the plate 
and blanket cylinders. 

11. Inking/coating apparatus (10) as set forth in claim 
10. wherein the carriage assembly (58) is charac- 
terized by: 

a support arm (88. 90) having a first end por- 
tion (88A) constructed for pivotal attachment to the 
printing unit and having a second end portion (88B) 
pivotally coupled to the applicator head (60), the ap- 
plicator head being movable on the support arm to 
the operative position. 



12. Inking/coating apparatus (10) as set forth in claim 
1 0, characterized in that a countenweight (100. 102) 
is coupled to the carriage assembly 

13. Inking/coating apparatus (10) as set forth in claim 
10, wherein the applicator head (60) is character- 
ized by: 

adoctor blade assembly (68) having a resewoir 
(70) tor receiving ink or liquid coating material; 
and, 

an applicator roller (66) coupled to the doctor 
blade assembly in flukJ communication with the 
reservoir, the applicator roller being engagable 
wtlh a printing plate (P) on the plate cylinder or 
with a blanket (B) on the blanket cylinder when 
the appltoator head (60) is in the operative po- 
sition. 

14. Inking/coating apparatus (10) as set forth in claim 
13. characterized in that the applfcator roller (66) is 
an anilox roller having a resilient transfer surface. 

15. Inking/coating apparatus (10) as set forth in claim 
10, characterized In that 

a power actuator (1 04, 1 06) is movably coupled 
to the applicator head (60), the power actuator 
having a power transfer arm (104A. 106A) 
which Is extendable and retractable; and, 
movement converting apparatus (108) is cou- 
pled to the power transfer arm for converting 
extension or retracttan movement of the power 
transfer arm into pivotal movement of the appli- 
cator head (60) relative to the carriage assem^ 
biy. 

16. Inking/coating apparatus (10) as set forth in cbim 
15, wherein the movement converting apparatus 
(108) is characterized by: 

a beil crank plate (111) having a first end portion 
coupled to the power transfer arm and having 
a second end portbn for engaging a stop mem- 
ber 

a stop member (119) secured to the applicator 
head (60); and. 

a clevis plate (1 1 5) secured to the carriage as- 
sembly (58) and pivotally coupled to the bell 
crank plate. 

17. Inking/coating apparatus (10) as set forth in claim 
10, wherein the applicator head (60) is character- 
ized by: 

first and second side frame members (74. 76) 
pivotally coupled to the carriage assembly (58); 
a doctor blade assembly mounted on the first 
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and second side frame members, the doctor 
blade assembly including a resen/oir (70) for re- 
ceiving ink or liquid coating material; 
a cradle assembly (78. BO). (82, 84) mounted 
on the first and second side frame members, s 
respectively; 

an applicator roller (66) mounted for rotation on 
the cradle assembly and coupled to the doctor 
blade assembly for rolling contact with ink or 
coating material in the resen/oir, the applicator io 
roller being engagable with a printing plate (P) 
on the plate cylinder (32) or with a blanket (B) 
on the blanket cylinder (34) when the applicator 
head (60) is in the operative position; and. 
a drive motor (62) coupled to the applicator roll- 
er for rotating the applicator roller 

18. Inking/coating apparatus (10) as set forth in claim 
17, characterized in that 

20 

the cradle assembly (79. 80) has first and sec- 
ond sockets (79, 81) disposed on the first and 
second side frame members respectively; and, 
the applicator roller (66) is mounted tor rotation 
on the first and second sockets, 

19. Inking/coating apparatus (10) as set forth in claim 
17, characterized in that 

the cradle assembly (78, 80), (82, 84) includes so 
first and second sockets (79. 81) disposed on 
the first and second skJe frame members, re- 
spectively, and third and fourth sockets dis- 
posed on the first and second side frame mem- 
bers, respectively; and. ^ 
the applicator roller (66) is selectively mounta- 
ble for rotation on either the first and second 
sockets or on the third and fourth sockets tor 
applying ink or coating material to either the 
piate or blanket when the applicator head is in ^ 
the operative position. 

20. Inking/coating apparatus (10) as set forth in claim 
10, wherein the applicator head (60) is character- 
ized by: 

a first cradle (78, 80) for supporting an appOca- 
tor roller (66) for engagement with the plate 
when the inking/coating apparatus Is in the op- 
erative position; and 

a second cradle (82, 84) for supporting an ap- 
plicator roller (66) for engagement with the 
blanket (B) when the inklng/coating apparatus 
is in the operative position. 

55 

21. Inking/coating apparatus (10) as set forth in claim 
10, wherein the carriage assembly is characterized 
by: 



a support arm (88, 90) having a first end portion 
pivotally coupled to the printing unit (B8A. 90A) 
and having a second end portion (888, 90B); 
a common pivot shaft (77) on which the support 
arm second end portion and the inking^coating 
apparatus are pivotally mounted; and, 
male and female latch members (103, 105) 
coupled between the common pivot shaft and 
the printing unit, with one of the latch members 
being secured to the common pivot shaft and 
the other latch member being constructed for 
attachment onto the printing unit, the latch 
members being mateable in interlocking en- 
gagement when the applicator head (60) is in 
the operative position. 

22. Inking/coating apparatus (10) as set forth in claim 
10. wherein the applfcalor head (60) and the print- 
ing unit are characterized by: 

male and female latch coupling members 
(103, 105) mounted on the carnage assembly (58) 
and on the printing unit for releasably latching the 
carriage assembly in interlocking engagement with 
the printing unit when the applicator head is in the 
operative positkxi. 

23. Inking/coating apparatus (10) as set forth in claim 
10, wherein the carriage assembly (58) is charac- 
terized by an etongated shank portion (88B, 90B) 
and a hub portion (88A, 90A), the elongated shank 
portion being pivotally coupled to the applicator 
head (60) and the hub portion being constructed for 
pivotal attachment onto the printing unit. 

24. A rotary offset printing press (12) having first and 
second printing units {2Z 24) and the inking^coating 
apparatus (10) of claim 1 is movably coupled to the 
first printing unit (22) as set forth in claim 1 . charac- 
terized by: 

a dryer (112) mounted on the first printing unit 
adjacent the impression cylinder (36) of the first 
printffig unit for discharging heated air onto a freshly 
printed substrate while the freshly printed substrate 
is in contact with said impression cylinder. 

25. A rotary offset printing press (1 2) as defined in claim 
24, characterized in that 

an extractor (11 2E) is disposed adjacent the 
dryer for extracting hot air, moisture and volatiles 
ffom an exposure zone (Z) between the diyer and 
the freshly printed substrate. 

26. A rotary offset printing press (1 2) as defined In claim 
24. characterized in that 

an intermediate transfer cylinder (40) Is cou- 
pled in sheet transfer relation with the impres- 
sion cylinder (36) of the first printing unit (22); 
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and. 

an interstation dryer (114) is disposed adjacent 
the Intermediate transfer cylinder for discharg- 
ing heated air onto a freshly printed or coated 
substrate after It has been transferred Irom the 
impression cylinder of the first printing unit and 
while it is in contact with the Intermediate trans- 
fer cylinder (40). 

27. A method tor rotary offset printing in a printing press 
(12) of the type including first and second rotary off- 
set printing units (22, 24), and using aqueous or UV- 
curable printing ink or coating material in the oper- 
ation of at least the first printing unit, characterized 
by the following steps performed at each printing 
unit in succession: 

spot or overall coating a plate (P) with aqueous 
ink/aqueous coating material or UV-curable 
inkAJV-curable coating material; 
spot and/or overall coating a blanket (B) with 
aqueous ink/aqueous coating material or UV- 
curabla ink or UV-curable coating material; 
transferring the printing ink or coating material 
from the printing plate (P) to the blanket (B); 
transferring the inked or coated image from the 
blanket to a substrate (S) as the substrate Is 
transferred through the nip between the im- 
pression cyflnder (36) and the blanket (B); and. 
drying the Ink or coating material on the freshly 
printed substrate before the substrate is subse- 
quently processed. 

28, A method for rotary offset printing as defined in 
claim 27, wherein the drying step is characterized 
by: 

discharging high velocity, heated air onto the 
freshly printed^coated substrate (S) while the fresh- 
ly printed/coated substrate Is In contact with the im- 
pression cylinder (36) of the first printing unit (22). 



31. A method for rotary offset printing as defined in 
claim 27, characterized by the steps: 

applying a primer coating of an aqueous coat- 
5 Ing material or UV-curable coating material to 

a substrate (S) in the first printing unit (22); and. 
drying the primer coating on the substrate be- 
fore the substrate is processed in the second 
printing unit. 

10 

32. Apparatus according to claim 8, comprising an air 
dryer for drying said first cok:>ur image on said sub- 
strate prior to printing sakl second coloured innage 
thereon. 

IS 

33. Apparatus according to claim 8. wherein said sub- 
strate is a paper sheet, and said apparatus compris- 
es as sheet feeder. 

20 34. Apparatus according to claim 8, wherein said sub- 
strate is a web. and said apparatus comprises a 
web feeder. 

35. Apparatus according to claim 8, wherein said fiex- 
25 ographic image comprises a metallic based coating 

or ink. 

36. Apparatus according to claim 8, wherein said flex- 
ographic image comprises a white colour ink. 

30 

37. Apparatus according to claim 8. wherein said flex- 
ographic image comprises a coloured ink or coat- 
ing. 

55 
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29, A method for rotary offset printing as defined in 
claim 27. characterized by the steps: 

transferring the freshly printed substrate (S) « 
from the first printing unit (22) to an intermedi- 
ate transfer cylinder (40); ard, 
drying the freshly printed substrate while It is in 
contact with the intermediate transfer cylinder. 

SO 

30. A method for rotary offset printing as defined in 
claim 27, characterized by the step: 

extracting hot air. moisture and volatiles from 
an exposure zone (Z) above the freshly printed/ 
coated substrate (S) while the freshly printed/coat- ^ 
ed substrate Is in contact with the impression cylin- 
der (36). 
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